USAC 
=) FACULTAD DE INGENIERÍA 
ÁREA DE ESTADÍSTICA 


FORMULARIO DEL CURSO 
ANALISIS PROBABILISTICO 


1. Cadenas de Markov 
P(X = IGA = i) —pi 


Probabilidades de transición en la n-ésima etapa 


Pi(1) = pi 
k=s 
Pi(2) = > Pxpx 
k=1 
P;(n) = ij- ésimo elemento de P" 


isij-i 
P;(0) = 
Osi j zi 


Probabilidad de estar en el estado j en el tiempo n = > qpi(n) 


i=1 


Probabilidades de estado estable y tiempos promedio de primer paso. 


Pj(n +1) = P¡(n) = mj 


Pj(n +1) = > P«(n)p« 


Pı(n) + Pe(n) +--+ Ps(n) = 1 
M+T2++Ts=1 


nj(1-pi) = mp 


kzj 


mi =1+ > pim 


k#j 


1 
Mi= ーー 


Censo de estado estable 


Hi + > Nipe =Ni- > pi (i=1,2,---,S) 


k#i k#i 


Cadenas de Marcov de tiempo continuo. 


Ecuaciones de balance. 


ng => mq; (para j=0,1,---,M) 


iz) 


M 
nu e 
に 0 


2. Teoria de Colas 


Modelo M/M/1 


Modelo M/M/k 

Po = 1 
ST F MCN 
Lon kl (kya 


NEUEM 
(k — 1)! (Ku — AI 


epee 
u 


-Po para n>k 


P(W > t) = |1-P(w2 =0)| ei 


Modelo M/M/1 poblaciön finita 
P, = 


A+u 
LN == (ÉS Ro) 


L = Lq + (1 B) 


W gei 
q (N-LA 


1 
W =W。+ー 
p 


Py =1-P 


N! AP 


Pa = am) Po paran = 0, 1 ... 


Modelo M/G/1 


A 
B=1-- 
u 


_ Wo? + GIO 
EC 2094/8) 


Dey 
S wg 


Modelo M/G/k 


p Mn 
jo k ] 
NODE: 


GE 
== a k) 
Costo total para todos los modelos 
Ct = CyL + csk 


3. Distribuciones muestrales 


ay = JP(1—P)/n 
Varianza 


-ps?. 
x? 2935 vend 


4. Estimación 


Media: X+ Lan = Z2 
(con varianza conocida) Wn In 
Media: u の 
(con varianza desconocida) X + a/25 E = Tua V=n-1 grados de libertad 
n Wn 
Proporción: p+Zaj2 PO — p)/n E=Zaj EU — p)/n 
(n—1)s? TU (n— Ds”? 
Varianza: Be n DE ms V= n-1 grados de libertad 


5. PRUEBA DE HIPÓTESIS: 


Caso Hipótesis nula estadístico de prueba 
X— 
Media con = Ne. 
c ? conocida DO asin 
Media con " t = NET Ho. 
o 2 desconocida SEO s/n 
V= n-1 
EM A; NN 
Proporción P = Po yPo(1=P,)/n 
(n-Ds” 
Xo = 5 
Varianza o? = 0% Co 
V=n-1 


Tamaño de muestra 


Para media: 
A) Ho u=uo, H1 u>uo; u=uo + 2, B) Ho u=uo, H1 uZuo uo; u=u0 + d 
Ee (Z,+Z,) O° O (Zan +Z) o? 
o? im Ee 
Para proporciön: 
Ho P=Po 
H1 P>Po; P=P1 


2 
Za Fold 305) t Zp P(1 — P4) 


Pj — Fo 


n= 


6 Regresión y correlación lineal 


MY) = B, + PA, ++ PX» con n observaciones 
B-OCXyY XY 


2 SCE 
n—K-1 


SCE-Y'Y-f(XY) 
VB)=C,o” 


Cov(ß,,ß,) = Co 


v(Bo) Cov(Bo. Bo) ー Cov(Bo. Bx) 
o?^(X' X)? = Cov(Ê,, Bo) vC) ー Cov(B,, Bx) 
Cov(ßx, Bi) Cov(B,. BD) ー v( B) 


Intervalo de confianza para ß: 


Ê, t hareki AW 


M 


Intervalo de confianza para Y(valor medio): 


Y E te/2n-K-1)5V a'(x'X)~*a 


Intervalo de confianza para Y (valor individual): 


Y + to /2,n-K-1)5V 1+ a (X'X) ta 


Prueba de Hipótesis para f: 


= B, — io 
VB.) 


Coeficiente de determinaciön: 


[4 


2 ESO 
Y'Y—nY° 


Coeficiente de correlacion: 


pes 


7. Confiabilidad 
R(to) =1-F(t = t,) 


Ríto) = exp) - E hogdx | 


f(t) = h(t) exp - b hogdx | 


E(t) = Kt -f(t)dt = | Rat 


Sistemasen serie : 
Rs(t) = R(t) - R2(t) - Ra(t) --- R«(t) = | | Ri(t) 
Sistemasen paralelo: 


Re (t) = 1-[0 - EIN (1 Ra(t)) -(1— Ra(t)) --- (1— Ra(t)) 


Modelo exponencid : 


Modelo Gamma: 


E MM) Te 
en 


Modelo Weibull: 
f(t) =A- a-t ei 


R) =e% 


AREAS BAJO LA CURVA NORMAL 


| Z^ 000] 0.01] 002] 0.03] 0.04] 005] 0.06] 0.07] 0.08] 0.09 
| 0.0/0.50000] 0.49601| 0.49202. 0.48803] 0.48405] 0.48006] 0.47608] 0.47210] 0.46812| 0.46414] 
| -0.1/ 0.46017] 0.45620] 0.45224] 0.44828] 0.44433] 0.44038| 0.43644| 0.43251] 0.42858] 0.42465| 
| -0.2| 0.420741 0.41683] 0.41294| 0.40905] 0.40517| 0.40129| 0.39743] 0.39358| 0.38974] 0.38591 
| -0.3 0.38209] 0.37828] 0.37448] 0.37070| 0.36693| 0.36317] 0.35942| 0.35569] 0.35197| 0.34827| 
| -0.4 0.34458 0.34090] 0.33724] 0.33360] 0.32997| 0.32636] 0.32276] 0.31918] 0.31561] 0.31207| 
| -0.5] 0.30854] 0.30503| 0.30153] 0.29806] 0.29460| 0.29116] 0.28774] 0.28434| 0.28096] 0.27760 
| -0.6 0.27425 0.27093] 0.26763] 0.26435] 0.26109] 0.25785] 0.25463] 0.25143] 0.24825] 0.24510] 
| — -0.8 0.21186 0.20897] 0.20611| 0.20327] 0.20045] 0.19766] 0.19489] 0.19215] 0.18943] 0.18673| 
| -0.9 0.18406] 0.18141| 0.17879 0.176191 0.17361] 0.17106] 0.16853| 0.16602] 0.16354] 0.16109] 
| -1.0/0.15866| 0.15625 | 0.15386] 0.15151] 0.14917| 0.14686] 0.14457] 0.14231] 0.14007| 0.13786 
| -1.1]0.13567] 0.13350] 0.13136] 0.12924] 0.12714] 0.12507] 0.12302] 0.12100] 0.11900| 0.11702| 
| -1.2|0.11507| 0.11314| 0.11123] 0.10935 | 0.10749 0.10565] 0.10383] 0.10204| 0.10027] 0.09853 
| -1.3/ 0.09680| 0.09510] 0.09342. 0.09176] 0.09012 | 0.08851] 0.08691] 0.08534] 0.08379 | 0.08226] 
| -1.4| 0.08076 0.07927) 0.07780] 0.07636, 0.07493 | 0.07353| 0.07215] 0.07078] 0.06944 | 0.06811| 
| -1.5] 0.06681] 0.06552 | 0.06426] 0.06301] 0.06178 0.06057| 0.05938| 0.05821] 0.05705 | 0.05592 
| -1.6/ 0.05480 
| -1.8|0.03593| 0.03515] 0.03438] 0.03362, 0.03288] 0.03216] 0.03144] 0.03074] 0.03005] 0.02938] 
| -1.9 0.02872 0.02807] 0.02743] 0.02680! 0.02619] 0.02559] 0.02500] 0.02442 0.02385] 0.02330] 
| 20 
EE! 
| 22 
| 23 
| -2.4| 
| -2.5 
| 26 
| -2.7| 
| -2.8 
| -2.9| 
| 30] 
| 34 
| 32 
| 33 
| 34 
| 35] 
| -36 
| -3.7| 
| -3.8 
| 39] 
EET 


4 
2:7 0.00347 0.00336  0.00326[ 0.00317 0.00307 0.00298 0.00289] 0.00280 0.00272] 0.00264 

0.00023 
3.7| 0.00011| 0.00010[ 0.00010] 0.00010] 0.00003] 0.00008] 0.00008 0.00008 0.00008] 0.00008 


5 
1 
7 
7 
0 
0 
6 
3 
9 
6 
2 
3 
6 
1 
2 
1 
3 
8 
0 
6 
1 
2 
9 
0 
7 
3 
9 
0 
1 
0 
5 
7 
1 
8 
5 
3 
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AREAS BAJO LA CURVA NORMAL 


| 0| 001] 0.02] 0.03] 0.04| 005] 0.06] 0.07] 0.08] 0.09 
0.50399| 0.50798| 0.51197| 0.51595| 0.51994] 0.52392 
0.57142 

0.7| 0.75804| 0.76115| 0.76424] 0.76730| 0.77035| 0.77337] 0.77637] 0.77935] 0.78230] 0.78524 

3 5 1 5 7 6 3| 0. 
4 
4 
3 


— z 
o 6 
| ol 5 
ES 9 
| ol 

| od 3 
os] 0 
os] 0 
| 07 

[ ol 7 
Dos) 
[ 16 

EE! 8 
| 12|oss9 
[1.3 0.50320  0.30490[ 0.90658| 0.50824] 0.90988 0.91149] 0.91309 0.51466 [0.91621 0.91774 
[  14[01924 [0.52073 0.52220 [0.52364 0.92507 [0.92647 0.92785] [0.52922 0.93056 0.93189 
[ 1.6/0.94520/ 0.94630] 0.94738| 0.54845 0.94950 0.95053 0.95154] [0.95254 0.55357 0.95449 
[ 1.8/0.96407] 0.96485] 0.96562 0.96638] 0.96712] 0.96784] 0.96856] 0.96926] 0.96995 [ 0.97062 
3.9] 0.97128|0.97193|0.97257|0.97320| 0.97381 [0.57441 | 0.97500] 0.97558] 0.97615 0.97670 
[ 2005775 
[  23[08214 [0.58257] 0.98500 [0.5341 0.98382 [0.98422 [0.58461 [0.98500[ 0.98537] 0.98574 
[ 3.2| 55610| 0.98645| 0.98679 0.58713 0.98745| 0.98778] 0.98809] 0.98840] 0.98870 0.98899 
2.3] 0.98928] 0.58956) 0.98983  0.99010[ 0.99036 [0.99061 0.99086] 0.59111 0.99134 0.99158 
| 2.4|0.99180| 0.99202| 0.5927 | 0.99245] 0.99266| 0.99286| 0.99305 [0.99324 0.99343] 0.99361 
[ 2 [059379 0.99396 0.99413| 0.99430| 0.99446] [0.99461 [0.99477 0.99492] 0.99506] 0.99520 
[ 2.6/0.99534/ 0.99547] 0.59560] 0.99573] 0.99585] 0.99598] 0.99609 0.59621 0.99637 0.99643. 
[  28[09744 [0.59752] 0.59760 0.59767 0.99774 [0.59781 | 0.99788] [0.59795 [0.99801 [0.99807 
[29 [09813 [0.59819] 0.99875 0.59851 0.99836] 0.99841 0.99846[0.99851] 0.99856 0.99861 
[ 3.0|0.99865| 0.99869| 0.99874 0.59878 0.99882 [0.99886/ 0.99889] 0.99893] 0.99896] 0.99900 
[ 341|099903 
[32 [059931 [0.99934] 0.99936 0.5938 0.99940 0.99942] 0.99944 0.29946] 0.99948 0.99950 
[33059952 0.99953] 0.99955/ 0.99957| 0.99958 0.99960] 0.99961] 0.99962] 0.99964] 0.99965 
3.4] 0.59966] 0.99968] 0.99969| 0.99970] 0.99971] 0.99972] 0.99973] 0.99974] 0.99975] 0.99976 
| 3.5| 59977| 0.99978| 0,99978| 0.99979] 0.99980] 0.99981 0.99981] 0.99982] 0.99983| 0.99983 
[3.6] 0.99984] 0.99985] 0.99985] 0.99986] 0.99986 0.99987] 0.99987| 0.99988] 0.99988] 0.99989 
3.3] 0.99993] 0.99993] 0.99993 [0.59994 0.99994 0.99994] 0.99994] [0.59995 [0.99995 0.99995 
[ 5 0.99995] 0.99995] 0.99996| 0.99996| 0.99956 0.99996] 0.99996] 0.99996| 0.99997] 0.99997 
40| 0.59997 0.5967] 0.99997] 0.99997] 0.99957 0.99997] 0.99998] 0. 99998 | 0.99998] 0.99998 
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TABLA T-STUDENT 


oss | os | 025 | oz | 015 
0.32490 1.96260 
0.28870 1.38620 
0.27670 1.24980 
0.27070 1.18960 
0.26720 1.15580 
0.26480 113420 
0.26320 1.11920 
0.26190 110810 
0.26100 1.09970 
0.26020 1.09310 
0.25960 1.08770 
0.25900 1.08320 
0.25860 1.07950 
0.25820 1.07630 
0.25790 1.07350 
0.25760 1.07110 
0.25730 1.06900 
0.25710 1.06720 


0.1 
3.07770 
1.88560 
1.63770 
1.53320 
1.47590 
1.43980 
1.41490 
1.39680 
1.38300 
1.37220 
1.36340 
1.35620 
1.35020 
1.34500 
1.34060 
1.33680 
1.33340 
1.33040 
1.32770 
1.32530 
1.32320 
1.32120 
1.31950 
1.31780 
1.31630 
1.31500 
1.31370 
1.31250 
1.31140 
1.31040 
1.30860 
1.30700 
1.30550 
1.30420 
1.30310 
1.30070 
1.29870 
1.29580 
1.29100 
1.28860 
1.28160 


0.15840 
0.14210 
0.13660 
0.13380 
0.13220 
0.13110 
0.13030 
0.12970 
0.12930 
0.12890 
0.12860 
0.12830 
0.12810 
0.12800 
0.12780 
0.12770 
0.12760 
0.12740 
0.12740 
0.12730 
0.12720 
0.12710 
0.12710 
0.12700 
0.12690 
0.12690 
0.12680 
0.12680 
0.12680 
0.12670 
0.12670 
0.12660 
0.12660 
0.12650 
0.12650 
0.12640 
0.12630 
0.12620 
0.12600 
0.12590 
0.12570 


11 


14 


16 
17 
18 


0.25690 1.06550 
0.25670 1.06400 
0.25660 1.06270 
0.25640 1.06140 
0.25630 1.06030 
0.25620 1.05930 
0.25610 1.05840 
0.25600 1.05750 
0.25590 1.05670 
0.25580 1.05600 
0.25570 1.05530 
0.25560 1.05470 
0.25550 1.05350 
0.25530 1.05250 
0.25520 1.05160 
0.25510 1.05080 
0.25500 1.05000 
0.25490 1.04850 
0.25470 1.04730 
0.25450 1.04550 
0.25410 1.04240 
0.25390 1.04090 


0.25330 | 0.38530 | 0.52440 | 0.67450 | 0.84160 | 1.03640 


O p LA 
n A 
; "4 
2 P xs T 
Py N 
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TABLA T-STUDENT 


| 0.0125 | 0.01 | 0.005 | 0.0025 | 0.001 | 0.0005 


6.3137 
2.9200 
2.3534 
2.131 
2.015 
1.943 
1.894 
1.859 
1.833 
1.812 
1.7959 
1.782 
1.770 
1.761 
1.753 
1.745 
1.739 
1.734 
1.729 
1.724 
1.720 
1.717 
1.713 
1.710 
1.708 
1.705 
1.703 
1.701 
1.699 
1.6973 
1.693 
1.690 
1.688 
1.686 
1.683 
1.679 
1.675 
1.670 
1.662 
1.6576 
1.6449 


12.7062 | 

4.3027 31.5998 
3.1824 12.9244 
2.776 8.6101 
2570 6.8685 
2446 5.9587 
2.3646 5.4081 
2.306 5.0914 
2.262 4.7809 
22281 4.5868 
2201 4.4369 
2.1788 43178 
2.160 4.2209 
2.144 4.1403 
2.131 4.0728 
2119 4.0149 
2.109 3.9651 
2.100 3.9217 
2.093 3.8833 
2.086 3.8496 
2.079 3.8193 
2.073 3.7922 
2.068 3.7676 
2.063 3.7454 
2.059 3.7251 
2.055 3.7067 
2.051 3.6895 
2.0484 3.6739 


o 
Ul 


Ww vje 
o N IO 


ER 


pa 
to 


N 
N 


N ロロ | ロロ | ロロ | ロロ | ロロ GEES 
ba OIEI bd TSIO Td JAIN ibai 2 Ze HE ed 
NN TA 


pa 


2.0452 3.6595 
2.0423 3.6460 
2.0369 3.6218 
2.032 3.6007 
2.028 3.5821 


O | MO 
HR 


2.0244 3.5657 
2.0211 3.5510 
2.0141 3.5203 
2.008 3.4960 
2.000 3.4602 


to 


の 
JAI | の 


o 


1.9867 3.4019 
1.9799 3.3734 


1.9600 2.2414 2.3264 2.5758 2.8070 3.0902 3.2905 


120 


の 
w 
の 
u 
N 
N 
の 


| 0.05 | 
| 6.3137 | 
| 2.9200 | 
| 2.3534 | 
| 2.0150 | 
| 1.8331 | 
| 1.8125 | 
| 17959 | 
| 1.7823 | 
| 17291 | 
| 1.6991 | 
| 1.6973 | 
| 1.6939 | 
| 1.6909 | 
| 1.6839 | 
| 1.6706 | 
| 1.6620 | 
| 1.6576 | 
| 1.6449 | 
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TABLA CHI-CUADRADO 


| 0.025] 0.01] 
3.84 7.87 
5.99 10.59 
7.81 12.83 
9.48 14.86 
11.07 16.75 
12.59 18.54 
14.06 20.27 
15.50 21.95 
16.91 23.58 
18.30 25.18 
19.67 26.75 
21.02 28.30 
22.36 29.81 
23.68 31.31 
24.99 32.801 
26.29 34.26 
27.58 35.71 
28.86 37.15 
30.14 38.58 
31.41 39.997 
32.67 41.401 
33.92 42.796 
35.17 44.181 
36.41 45.559 
37.65 46.928 
38.88 48.290 
40.11 49.645 
41.33 50.993 
42.55 52.336 
43.77 53.672 
55.75 66.766 
67.50 79.490 
79.08 91.952 
90.53 104.215 
101.87 116.321 
113.14 128.299 
124.34 140.169 


ee 
e 
o 
es 
の 
(の 


o 
© 
> 


4.60 


6.25 
7.77 
1.145] 1.61 9.23 
1.237| 1.635] 2.204] 10.64 
1.690] 2.167 12.01 
2.180| 2.733 90} 13.36 
2.700| 3.32 14.68 
3.247| 3.94 .865| 15.98 
3.816| 4.57 17.27 
4.404| 5.226 18.54 
5.009| 5.892 19.81 
5.629| 6.571 21.06 
6.262 261 22.30 
6.908| 7.962 23.54 
7.564| 8.672 24.76 
8.231| 9.390 25.98 
8.907] 10.117 27.20 
9.591] 10.851 28.41 
10.283] 11.591 29.61 
10.982] 12.338 30.81 
11.689] 13.091 32.00 
12.401| 13.848 33.19 
13.120] 14.611 34.38 
13.844| 15.379 35.56 
14.573] 16.151 36.74 
15.308] 16.928] 18.939] 37.91 
16.047] 17.708] 19.768] 39.08 
16.791] 18.493] 20.599] 40.25 
24.433] 26.509] 29.051) 51.80 
32.357] 34.764] 37.689] 63.16 
40.482] 43.188] 46.459] 74.39 
48.758] 51.739] 55.329] 85.52 
57.153} 60.391} 64.278] 96.57 
65.647} 69.126] 73.291| 107.56 
14.222) 77. 118.49 


e 
CO 


ER 

— 

el 
N 
— 
ek 


0.8 


N 


E 


N 


| 0.10 


[e] 


| 0.05 
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Tabla de Números Aleatorios 


4751 4847 4249 4648 S047 4847 5156 8789 
5046 4756 4738 S350 4746 4847 4846 2346 
3583 3997 1533 6466 8830 7271 3809 4256 
7880 0586 8482 7811 6807 3309 2729 2235 
7600 1077 4455 8806 1822 1669 “7501 3330 
4092 4223 6454 7632 7577 2816 9002 2365 
4846 4647 S034 4646 5139 S355 5249 2224 
7236 0812 4195 5589 0830 8261 9232 0902 
0377 3590 2209 4839 6332 1490 3092 2390 
7203 1231 0546 6612 1038 1425 2709 3092 
8974 3961 21853 5295 3096 8536 9442 2392 
6307 2346 1285 7000 5306 0414 3383 2303 
8343 2112 85657 8131 8116 5270 5994 9092 
2192 0874 2827 0262 5092 5541 4014 2113 
4247 4859 2660 7852 9096 0578 0097 1324 
らら ユ ジ 0721 3899 2999 1263 7017 8057 3443 
3464 1702 9204 3389 56783 2589 0288 6343 
7551 3380 2152 54141 20647 7242 28300 3432 
9691 9562 3252 9848 6030 8472 2266 3255 
3167 8552 5409 1556 4247 4652 2953 9854 
5457 7/03 2758 2963 8167 6712 9820 5324 
2315 8030 76551 5189 0075 9353 1921 0222 
8204 4143 2677 0034 8601 3340 3383 3243 
0390 5579 4620 5650 0210 2082 4664 5643 
3485 0741 9069 5920 4326 7704 6525 1249 
4141 1521 91404 5563 1392 82385 4882 2324 
4612 8252 1062 1757 0964 2983 2244 70654 
7423 3298 3979 2831 2257 1508 7642 1245 
7/1771 7720 6509 7549 2330 5733 4730 4534 
6858 1489 2669 3743 1901 49712 8280 0835 
5933 1137 7583 6450 5658 7/678 3444 3754 
3/53 1859 e043 0294 5110 6340 9137 6323 
0163 9717 4118 4276 9465 8820 4127 0202 
5101 1815 7068 6379 7252 1086 8919 20393 
5068 7447 1664 9278 1708 3625 2864 0204 
0074 6677 8676 0222 3335 1976 1645 32023 
O255 5453 6942 8043 6201 1587 09722 02453 
6333 1931 S433 2661 8690 2313 6999 3094 
1815 7171 8036 1832 2031 6298 6073 9044 
7765 3194 3222 4191 2734 4469 8617 3233 
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